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Objective
To compare outcomes, quality of life (QOL), and costs of
laparoscopic and open gastric bypass (GBP).

Summary Background Data

Laparoscopic GBP has been reported to be a safe and effective
approach for the treatment of morbid obesity. The authors per-
formed a prospective randomized trial to compare outcomes,
QOL, and costs of laparoscopic GBP with those of open GBP.

Methods

From May 1999 to March 2001, 155 patients with a body
mass index (BMI) of 40 to 60 kg/m? were randomly assigned
to undergo laparoscopic (n = 79) or open (n = 76) GBP. The
two groups were similar in age, sex ratio, mean BMI, and co-
morbidities. Main outcome measures included operative time,
estimated blood loss, length of hospital stay, operative com-
plications, percentage of excess body weight loss, and time
to return to activities of daily living and work. Changes in QOL
were assessed using the SF-36 Health Survey and the bariat-
ric analysis of reporting outcome system (BAROS). Operative
and hospital costs of the two operations were also compared.

Results

There were no deaths in either group. Mean operative time
was longer for laparoscopic GBP than for open GBP, but op-
erative blood loss was less. Two (2.5%) of the 79 patients in
the laparoscopic group required conversion to laparotomy.

Median length of hospital stay was shorter for laparoscopic
GBP patients (3 vs 4 days). The rate of postoperative anasto-
motic leak was similar between groups. Wound-related com-
plications such as infection (10.5 vs 1.3%) and incisional her-
nia (7.9 vs 0%) were more common after open GBP; late
anastomotic stricture was less frequent after open GBP (2.6
vs 11.4%). Time to return to activities of daily living and work
were shorter after laparoscopic GBP than after open GBP.
Weight loss at 1 year was similar between groups. Preopera-
tive SF-36 scores were similar between groups; however, at 1
month after surgery, laparoscopic patients had better physical
conditioning, social functioning, general health, and less body
pain than open GBP patients. At 6 months, the BAROS out-
come was classified as good or better in 97% of laparoscopic
GBP patients compared with 82% of open GBP patients. Op-
erative costs were higher for laparoscopic GBP patients, but
hospital costs were lower.

Conclusions

Laparoscopic GBP is a safe and cost-effective alternative to
open GBP. Despite a longer operative time, patients undergo-
ing laparoscopic GBP benefited from less blood loss, a
shorter hospital stay, and faster convalescence. Laparoscopic
GBP patients had comparable weight loss at 1 year but a
more rapid improvement in QOL than open GBP patients. The
higher initial operative costs for laparoscopic GBP were ade-
quately offset by the lower hospital costs.

Obesity is a burgeoning healthcare problem in the United
States. The prevalence of obesity (body mass index
[BMI] =30 kg/nf) increased from 12.0% in 1991 to 17.9%
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creased death rates from all causes for moderately andere placed on both lower extremities before induction of
severely obese men and women have been repoifée.  anesthesia for prophylaxis against venous thromboembolism.
cost of obesity to American society has been estimated dtaparoscopic GBP procedures were performed by a single
$100 billion annually, inclusive of direct medical costs andsurgeon and open GBP procedures were performed by one of
lost productivity® two surgeons. For the first 22 operations, two surgeons

According to the National Institutes of Health ConsensugN.T.N., B.M.W.) performed all surgeries to standardize the
Conference in 1991, surgery, specifically open Roux-en-Mechniques of laparoscopic and open GBP as much as pos-
gastric bypass (GBP), is an appropriate treatment for pasible. In both groups, a 15- to 20-mL transected gastric
tients with morbid obesity:® With advances in minimally pouch was created, a 75-cm Roux limb was constructed for
invasive technology, the laparoscopic approach to GBP wapatients with BMI of 40 to 49 kg/f and a 150-cm Roux
introduced in 1994. Laparoscopic GBP has been reportedlimb was constructed for patients with BMI of 50 to 60
as a safe alternative to open GEP!? However, before kg/m?. The gastrojejunostomy anastomosis was performed
laparoscopic GBP can be accepted as an alternative to op&vith a circular stapler.
GBP, the results of laparoscopic and open GBP should be
compared in a randomized, controlled trial. L r ic Gastric B

Laparoscopic GBP is a technically challenging operation aparoscopic taastric Bypass
that requires extensive surgical dissection, transection and Laparoscopic GBP was performed through five abdomi-
restoration of intestinal continuity, and advanced laparonal trocars (three 5-mm, one 11-mm, and one 12-mm).
scopic suturing and stapling skills. The seemingly higherAbdominal insufflation was achieved using a Veress needle
degree of complexity of laparoscopic GBP has raised conto an intraabdominal pressure of 15 mmHg. Patients were
cerns that postoperative complications, specifically anastglaced in a reverse Trendelenburg position. The dissection
motic leak, might be more prevalent in laparascopic GPBbegan directly on the lesser curvature of the stomach to gain
than in open GBP. In this randomized study, we sought t@ntrance into the lesser sac. Initially the circular anvil was
evaluate the operative outcome, complications, convaleglaced transorally to perform the gastrojejunostomy, similar
cence, quality of life (QOL), and costs after laparoscopicto the technique described by Wittgrove et’alVe had

and open GBP. difficulty with this technique and subsequently switched to
placing the anvil transabdominally. Using the transabdom-
PATIENTS AND METHODS inal technique, the anvil of the circular stapler (Premium

Plus CEEA 25, U.S. Surgical Corp., Norwalk, CT) was

The study was performed with approval of the Institu-inserted into the stomach through a gastrotomy and brought
tional Review Board of the University of California, Davis, through the anterior gastric wall 1 cm below the gastro-
Medical Center. All patients being evaluated for surgicalesophageal junction. Multiple Endo GIA 1l 45 staplers (U.S.
treatment of morbid obesity were considered for entry intoSurgical Corp.) were applied adjacent to the anvil to create
this trial. Patients were considered eligible for the study ifa 15- to 20-mL gastric pouch.
their BMI was 40 to 60 kg/rf) they were 21 to 60 years of  Patients were then placed in the neutral position for
age and had failed previous nonsurgical attempts at weightreation of the jejunojejunostomy. The jejunum was divided
loss. Exclusion criteria were previous obesity surgery, pre30 cm distal to the ligament of Treitz. A stapled end-to-side
vious gastric surgery, large abdominal ventral hernia, hisjejunojejunostomy anastomosis was performed, with the
tory of deep venous thrombosis (DVT)/pulmonary embo-Roux limb length measured as previously stated. In the early
lism, and severe cardiovascular, respiratory, hepatic, opart of the trial, the remaining enteroenterostomy defect was
renal disease. Written informed consent was obtained frorstapled closed. However, early postoperative bowel obstruc-
all patients who agreed to undergo randomization. Aftertion occurred in two patients, prompting us to change our
obtaining consent, patients were randomly assigned to lapd@echnique to interrupted suture closure of the enteroenter-
roscopic or open GBP by the use of sealed envelopesstomy. In addition, we did not close all mesenteric defects
Patients were stratified according to a BMI of 40 to 49or place “antiobstruction” sutures in the first 15 laparo-
kg/m? or 50 to 60 kg/m and informed of their treatment scopic GBP operations. We subsequently closed all mesen-
groups during their preoperative clinic visit. The maximal teric defects and routinely placed an antiobstruction suture
allowable difference in the number of patients assigned tas described by Brolit®
the two treatment groups was four. The Roux limb was tunneled via a retrocolic, retrogastric
path and positioned near the transected gastric pouch. The
CEEA stapler was inserted through a dilated port site (12
mm) to perform the end-to-side gastrojejunostomy. The

A standardized anesthesia protocol was used for botAnastomosis was reinforced with interrupted sutures using
groups. A single dose of preoperative and postoperativéhe Endo Stitch (U.S. Surgical Corp.), inspected endoscop-
antibiotic was given to both grouphigh-length antiem- ically, and tested for air leak. All 10-mm trocar fascial
bolic stockings and a sequential pneumatic compression devidefects were closed.
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Open Gastric Bypass early reoperation<30 days), and weight loss. Operative

time was defined as the time from the first skin incision to

. Qpen GBP was per_formed through an upper rT?'.dlmethe final closure of the skin incision. Major wound infection
incision from the xiphoid process to above the umbilicus.

. . was defined as the presence of purulent discharge affecting
The patient was also placed in reverse Trendelenburg posb’reater than 8 cm of the surgical wound or requiring oper-
tion for exposure of thgastroesophageal region. A Thomp- ative debridement. Minor wound infection was defined as
son abdominal wall retractor (Thompson Surgical Instruments i . .

. . érythema or purulent discharge affecting less than 8 cm of
Inc., Traverse City, MI) was used to provide exposure. An y P 9 g

anterior gastrotomy was created on the stomach, and the an\t/tlle surgical wound. Atthe 1-month follow-up, patients were
9 y ' sked the length of time they needed to return to activities

of the circular stapler was inserted into the stomach an t daily living (daily household chores and physical activ-
brought out through the anterior gastric wall 1 cm below the y 9 y phy

. . . ities). At the 3-month follow-up, patients were asked the
gastroesophageal junction. Multiple ENDO GIA I 45 Staplersdate they returned to work; unemployed or disabled patients

were applied around the anvil to create a 15- to 20-mL gastri¢
were excluded.

ouch. A stapled jejunojejunostomy anastomosis was per- : . . .
P pied JEUNole] Y P All patients remained in the hospital for at least 3 days
formed. The small bowel mesentetsansverse colon mesen- . : . .
after the operation. After discharge, all patients were seen in

tery, Petersen hernia defect, and antiobstruction sutureﬁe outpatient clinic opostoperative day 7, at 1, 3, 6, and

were placed at the appropriate sites. The Roux limb wa%z months after surgery, and yearly thereafter. Postoper-

tunneled along a retrocoliaetrogastric path and posi- tive weiaht and outoatient complications were recorded
tioned near the transected gastric pouch. A circular stad1Ive Weight and outpatient complications were recorde

pler was positioned through the end of the jejunal Rou At each clinic visit. Eollovy-gp weights were obtained
limb to create an end-to-side gastrojejunostomy. Th rom the same obesity clinic scale. Weight loss was
anastomosis was reinforced with interrupted sutures, in(_expressed as the mean percentage of excess body weight
spected endoscopically, and tested for air leak. The abl—OSS (YEBWL).

domen was closed with .running nonab_sorbable gutu_res oﬁuality of Life

the fascia, and the skin was approximated with inter-

rupted sutures. The 36-item Health Survey (SF-36) questionnaire form
was administered to all patients in both groups before sur-
gery and at 1, 3, and 6 months after surgery. The SF-36 is
a well-validated questionnaire that measures the following

All patients were extubated and transferred to the surgicafight health concepts: physical functioning (limitations in
ward after surgery unless they required ventilatory supporPerformance of various physical activities), role-physical
or close observation in the intensive care unit. A nasogastrifimitations in daily activities as a result of physical health),
tube was not used routine'y in the postoperative period iﬁ'ole'emotional (|ImltatI0nS in da||y aCtiVitieS as a result Of
either group. Postoperative pulmonary care included incenemotional problems), bodily pain (measures pain-related
tive spirometry and deep-breathing exercises. In botfunctional limitations), vitality (measures energy level),
groups, patient-controlled analgesia using intravenous moimental health (measures the presence and degree of depres-
phine was started in the recovery room. Patients were erfion and anxiety), social functioning (measures limitations
couraged to ambulate on the same operative day. A Gastrd? social functioning), and general health (measures an
graﬁn contrast study was performed on the secondndiViduarS perception of his or her overall healfﬁ)]’he
postoperative day. Clear liquid diet was started after conSF-36 scores are standardized, with the worst score being 0
firmation of an intact anastomosis without evidence of con{poor health) and the best score being 100 (good health).
trast leak or obstruction. Patients were discharged from théhe results of the SF-36 scores were compared between
hospital when oral fluid was tolerated. groups and with established scores of healthy persons in the

United States (U.S. norms).
The bariatric analysis and reporting outcome system
Study Protocol (BAROS) was administered at 3 and 6 months after surgery.
The BAROS is a simple questionnaire that evaluates three
main categories: %EBWL, changes in comorbidities, and

Demographic data, BMI, American Society of Anesthe-the Moorehead-Ardelt QOL> A maximum of 3 points was
siology classification, and obesity-related comorbiditiesgiven for each category. The Moorehead-Ardelt QOL ques-
were collected and recorded prospectively on a computetionnaire assessed self-esteem, physical activity, social life,
ized data form (Statview; SAS Institute Inc., Cary, NC). Thework conditions, and sexual interest/activity; points were
following parameters were contemporaneously recordedadded for positive changes and subtracted for negative
operative time, length of skin incision, estimated blood losschanges. Points were also deducted for complications and
number of patients requiring intensive care unit stay, lengthreoperations from the subtotal scores of the three categories.
of hospital stay, early and late-@0 days) complications, The BAROS outcome was classified as excellen?{9

Postoperative Care

Outcome Measures
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points), very good$5—7 points), good*$3-5 points), fair

(>1-3 points), and failure (1 point or less). Table 1. PATIENT CHARACTERISTICS

Laparoscopic GBP Open GBP

Costs Characteristics n=79) (n =76) P Value

The costs for laparoscopic and open GBP were derive@gnger

from the University of California, Davis, Medical Center's  Female 72 67 NS*

decision support system database so as to provide actuaMale 7 9 NS*

cost data as opposed to patient charge data. Costs in U.&ge bears) 40> 8 42=9 NSt

doll d dard deviati SD). Th reoperative weight (Ib) 289 + 38 296 + 44 NSt
ollars are reported as meanstandard deviation (SD). The  pooperative body mass ~ 47.6 = 4.7 48.4 + 5.4 NSt

total costs comprised direct and indirect costs. Direct COStS ingex (kg/m?)

were divided into operative and hospital service costs. OpPrevious abdominal 46 (58) 54 (72) NS*

erative service costs included operative time, operative sup- S:rglery
plies, and postanesthesia care. The extra amortization cd%fl class

: . 31(39) 23 (30) NS*
of the Iaparoscpplc equipment was also added to th.e cost of |, 48 (61) 53 (70) NS*
the laparoscopic operation. Hospital service costs includedomorbidities
nursing, pharmaceutical, diagnostic, therapeutic, and other Hypertension 26 (39) 31(41) NS~
services. Indirect costs were overhead costs such as admin-S/eep apnea 21 (26) 23 (30) NS
. . . . . Gastroesophageal 30 (38) 24 (32) NS*
istrative, finance, housekeeping, payroll, insurance, and em- reflux disease
ployee benefits. The direct costs, indirect costs, and total pysjipidemia 13 (16) 14 (18) NS*
costs were compared between the two groups for the pri- Diabetes mellitus 8(10) 14 (18) NS*
mary surgical hospital stay. Osteoarthritis 38 (48) 32 (42) NS~

Depression 33 (42) 33 (43) NS*
Stress incontinence 17 (22) 12 (16) NS*
Statistical Analyses Numbers in parentheses are percentages.

GBP, Roux-en-Y gastric bypass; ASA, American Society of Anesthesiology.
Data for all patients assigned to laparoscopic or open ™isher exact test
. . T Two-sample t tests.
GBP were analyzed on an intent-to-treat basis. Laparo=
scopic GBP operations that were converted to open GBP
were analyzed as laparoscopic operations. Patients who
withdrew consent or who did not undergo GBP were ex-RESULTS
cluded from the analysis.
Continuous data are expressed as the meaD, other ~Patient Demographics
nonnormally distributed data are expressed as median with Between May 1999 and March 2001, 155 patients were

interquartile range. Analyses of differences between 9rouPS. - omlv assianed to underdo either laparoscopie (0)
for demographic and operative data were performed usin y 9 g P b

. . Br open (n= 76) GBP. The two groups were similar in age,
two-samp!et tests or Fisher exact tests for categorical datf”‘isex ratio, mean BMI, and preoperative comorbidities (Table
Mann-Whitney tests were performed for nonparametric

data. R tod vsis of vari was usedlg' During the study, 19 eligible patients did not undergo

aall. e{)heae me;s;é(\a/\s”_an??/sl:s 0 varff?ceth nitial rahdomization: 13 patients specifically requested laparo-
anayze the mean ~o L at Toflow=Up. After the initia scopic GBP and 6 requested open GBP. Two patients ran-
analysis of variance, a series of stratified models were run t

I ' "N B omized to open GBP were excluded from the study after
Ioo_k for _5|gn|f|car!t differences between groups at each tlm?andomization; one patient withdrew informed consent and
point using unpaired tests. SF-36 scores and Iv'Oorehe"’lfj'wanted laparoscopic GBP, and the other patient had hem-
Ardelt QOL scores were compared between groups USIngrrhage from an iatrogenic injury of the spleen that ulti-

unpairedt tests. Statistical evaluations were performed us'mately required splenectomy. GBP was not performed in
ing standardized software (Statview).< .05 was consid- the latter patient.

ered significant. A minimum sample size calculation was

performed with the assumption that the mean time to return

to activities of daily living was 20+ 17 days in the open .

GBP group. A difference of 7 days in the time to return to Operative Data

activities of daily living between the laparoscopic and open Operative data for the two groups are shown in Table 2.
GBP groups was considered clinically significant. A mini- The mean operative time of the laparoscopic group was
mum of 73 patients in each group was necessary to detesignificantly longer than that of the open group € .01).

this difference using a two-tailed test with a probability of a Two (2.5%) of the 79 patients in the laparoscopic group
type 1 error &) of .05 and a probability of a type .2 errg8)(  required conversion to open laparotomy: one patient re-
of .2 (power 80%). quired revision of the stapled gastrojejunostomy as a result
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Table 2. PERIOPERATIVE OUTCOMES

Laparoscopic GBP Open GBP

Results n=79) (n = 76) P Value
Operative time (min) 225 + 40 195 + 41 <.001*
Estimated blood loss (mL) 137 £ 79 395 + 284 <.001*
No. patients requiring intensive care unit stay 6 (7.6%) 16 (21.1%) .03t
Median length of hospital stay (days) 3(QR 1) 4 (IQR 2) <.001%
No. patients requiring reoperation 6 (7.6%) 5 (6.6%) NSt
Return to activities of daily living (days) 8.4 +8.6 17.7 =191 <.001*
Return to work (days) 32.2 +19.8 46.1 + 20.6 .02*

IQR, interquartile range; GBP, Roux-en-Y gastric bypass.
* Two-sample t test.

T Fisher exact test.

¥ Mann-Whitney tests.

of failure of the circular stapler and the other patient forboth the gastrojejunostomy and the gastric remnant staple
inability to insufflate the abdomen safely. lines.

The estimated blood loss was threefold greater in the In the open group, seven major complications (9.2%)
open group than in the laparoscopic group € .01). occurred in six patients. One patient developed an anasto-
Splenic capsule tears occurred in two patients in the opemotic leak. This patient was treated conservatively with
group. Intraoperative transfusion was required in 3 (3.9%nothing by mouth, parenteral nutrition, and antibiotics. A
of the 76 patients in the open group and in none of thesecond patient developed a gastric outlet obstruction on the
laparoscopic group. first postoperative day requiring endoscopy. A third patient

After surgery, 6 (7.6%) of the 79 patients in the laparo-had a retained laparotomy sponge requiring reexploration
scopic group and 16 (21.1%) of the 76 patients in the opeifor removal of the sponge. This patient subsequently devel-
group required intensive care unit stay. The median lengtloped a pulmonary embolism on postoperative day 14 after
of hospital stay was shorter in the laparoscopic group thadlischarge. A fourth patient developed respiratory insuffi-
in the open group (3 vs. 4 dayB,< .01). There were no ciency requiring prolonged intubation~@ days). The re-
operative deaths. maining two patients developed severe wound infections;

one of them required operative debridement.

Complications Minor

Major Six minor complications (7.6%) occurred in the laparo-

scopic group and nine (11.8%) occurred in the open GBP
Major complications after laparoscopic and open GBP

are shown in Table 3. Early reoperation occurred in 7.6% of

patients after laparoscopic GBP and 6.6% of patients after Table 3. MAJOR COMPLICATIONS
open GBP. L )
In the laparoscopic group, six major complications aparoscopic

0 . . . . GBP Open GBP P
(7.6%) occurred in six patients. One patient developed an Complications (n=79 (n=76) Value

anastomotic leak on postoperative day 6 that was managet
by open exploration and drainage. A second patient develsastrointestinal
oped a hypopharyngeal injury from placement of the CEEA gnasﬁomo“c leak _
anvil transorally*® this patient was managed by cervical ~S2Stric Pouch outiet obstruction

. .. . Hypopharyngeal perforation
drainage. Three additional patients developed early postop- jejuncjejunostomy obstruction
erative bowel obstruction at the site of the jejunojejunos-uimonary
tomy as a result of narrowing of the anastomosis during Pulmonary embolism
closure of the enteroenterostomy defect with the endoscopic Respiratory failure

. - Gastrointestinal bleeding

stapler (two patients) and froreingulation of the afferent Wound infoction
limb (one patient). All three patients underwent SUCCESSRetained laparotomy sponge
ful laparoscopic revision by creation of a second jeju-Total
nojejunostomy proximal to the obstruction site. A sixth
patient developed postoperative gastrointestinal hemor3BP. Roux-en-Y gastric bypass.

. . . . * Fisher exact tests.
rhage; reexploration showed intraluminal bleeding at

W = O =
OO = —

D00 —-0O0
N2 NO o

(7.6%) 9.2%) 78"
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Table 4. MINOR AND LATE e
COMPLICATIONS 80 -
Laparoscopic GBP Open GBP =70
Complications (n=79) (n =76) P Value 8 60 -
-]
Minor 'g” 50 4
Gastrointestinal 2
lleus 1 0 g 40 -
C. difficile colitis 1 0 o 30 4
Gastrogastric fistula 0 1 @
Leak (asymptomatic) 0 1 1% 20 |
Gastrointestinal 2 0
bleeding 10
Wound infection 1 6
Deep venous 1 0 ' ' ' '
thrombosis BL 3 6 9 12
Total 6 (7.6%) 9(11.8%) .42* Months
Late -e-Open GBP -+ Laparoscopic GBP
Gastrointestinal
Anastomotic stricture 9 2 Figure 1. Mean percentage of excess body weight loss (%EBWL)
Prolonged nausea/ 1 2 after laparoscopic and open gastric bypass (GBP). *P < .05 vs. open
vomiting GBP (two-sample t tests).
Small bowel 1 0
obstruction
holelithiasi . .
Japotelthiasis ; 0 years previously were available for follow-up at 1 year. At
Nutritional 12-month follow-up, there was no significant difference in
Anemia 0 2 the mean %EBWL between the two groups 68L.5% for
Protein-calorie 1 0 laparoscopic GBP vs. 62 14% for open GBPP = .07).
malnutrition The mean %EBWL was, however, higher after laparoscopic
Total 15 (18.9%) 12 (15.8%) .52 o
GBP than after open GBP at 3 months (87.0% vs. 32+
GBP, Roux-en-Y gastric bypass. 10%, P = .01) and 6 months (54 14% vs. 45+ 12%,
* Fisher exact tests. P < .01) after surgery.

group (Table 4). Minor wound infections occurred in one Quality of Life
patient in the laparoscopic group and six in the open group. Fifty-four (90%) of the 60 patients in the laparoscopic
Late group and 42 (75%) of the 56 patients in the open group
completed the SF-36 assessment at their 3-month follow-up.
Late complications are also listed in Table 4. Anasto-The preoperative SF-36 scores of laparoscopic and open
motic stricture was more frequent after laparoscopic GBFGBP patients were significantly lower than U.S. norms in
than after open GBP (11.4% vs. 2.6Bb= .06). The mean seven of eight domains (Table 5). Only mental health was
time interval for development of anastomotic stricture wasnot affected at baseline in both groups. At baseline, SF-36
44 + 19 days after surgery. One patient in the laparoscopiscores of all eight domains were similar between groups
group developed an intestinal obstruction from internal her{Fig. 2). At 1 month after surgery, the SF-36 scores in four
niation of the small bowel through the transverse mesocolowf the eight domains (physical functioning, social function-
defect at 7 months after surgery. This patient’s transversig, general health, and bodily pain) were significantly
colon mesentery defect had not been closed at the origingreater in the laparoscopic group than in the open group. At
operation. Postoperative incisional hernias occurred mor8@ months after surgery, the SF-36 scores in all eight do-
frequently after open GBP than after laparoscopic GBRmains had improved in the laparoscopic GBP group and
(7.9% vs. 0% P = .01). were equal to U.S. norms, although physical functioning
was still significantly impaired in the open GBP group
. (Table 5). By 6 months after surgery, the SF-36 scores on all
Weight Loss eight domains in both laparoscopic and open GBP groups
The mean %EBWL for the laparoscopic and open GBPwere comparable with U.S. norms and were not signifi-
groups is shown in Figure 1. The mean follow-up was9.6 cantly different between groups.
6.5 (range 1-23) months for the laparoscopic group and Assessment of the Moorehead-Ardelt QOL questionnaire
9.6 = 6.3 (range 1-23) months for the open group. Fifty-at 3 and 6 months after surgery is depicted in Table 6. At 3
four (95%) of the 57 patients who had surgery 1 or moremonths, the scores for sexual interest/activity and work
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Table 5. PREOPERATIVE AND POSTOPERATIVE SF-36 SCORES

Preoperative 1 Month 3 Months

Lap. Open Lap. Open Lap. Open U.S. Norms

SF-36 Category (n =70) (n=73) (n = 60) (n = 65) (n = 54) (n =42 (n = 2,474)
Physical Functioning 46.5 + 21.3* 40.0 = 24.4* 60.9 = 24.7* 46.3 = 24.7* 80.2 = 19.1 67.8 + 26.6* 84.2 + 23.3
Role-Physical 47.2 = 40.2* 37.5 £ 37.9* 29.7 £ 39.2* 18.5 = 32.3* 80.7 £ 32.5 76.8 = 33.3 81.0 £ 34.0
Bodily Pain 51.0 = 22.7* 48.7 = 24.1* 59.2 + 21.5* 451 + 24.1* 751 = 24.7 68.1 + 25.6 75.2 = 23.7
General Health 54.5 + 21.6* 52.9 + 22.3* 71.3 £18.0 64.0 = 18.1* 772 =157 72.4 +16.5 72.0 = 20.3
Vitality 38.5 = 20.0* 36.6 = 19.9* 454 + 20.5* 39.1 £ 18.9* 65.8 £ 17.7 73.1 £ 95.2 60.9 £21.0
Social Functioning 64.4 + 26.3" 61.6 + 29.5* 67.6 = 24.5* 51.9 = 29.1* 87.3 +17.9 74.1 = 30.0 83.3 £ 22.7
Role-Emotional 49.1 + 24.4* 45.5 = 27.2* 78.5 = 28.2 69.5 + 33.5* 83.0 £ 29.6 74.6 + 40.7 81.3 £ 33.0
Mental Health 73.0 £ 15.1 719 +17.3 768 £17.4 70.8 £ 194 82.9 = 14.2 75.0 £ 19.2 74.7 =181

Data are presented as mean = standard deviation.
*P < .05 vs. U.S. norms (two-sample t test).

conditions (labor) were significantly higher after laparo- likely related to the learning curve of laparoscopic GBP.
scopic GBP than after open GBP. By 6 months, there werdVittgrove et al** for example, reported 9 anastomotic leaks
no significant differences in any of the five QOL areas. At(3.0%) in their first 300 laparoscopic GBP procedures but
6 months, the final BAROS scores were classified as excebnly 2 (1.0%) in their last 200 procedures. In our study, the
lent in 25%, very good in 47%, good in 25%, and fair in anastomotic leak rate after laparoscopic GBP (1.3%) was
3% after laparoscopic GBP and excellentin 11%, very goodomparable to that of open GBP (2.6%), showing the safety
in 39%, good in 32%, fair in 14%, and failed in 4% after of the laparoscopic technique.
open GBP. The incidence of wound infections and incisional hernias
has been reported to range from 11.7% to 1%:8%and
8.3% to 2096° respectively, after open GBP. Our data
showed a significant decrease in the number (1.3% vs.

Comparison of costs between the groups is shown irl0.5%) and severity of wound infections after laparoscopic
Table 7. Operative direct costs were greater for laparoscopiGBP. One patient in the laparoscopic group developed a
GBP than for open GBP ($4,922 $1,927 vs. $3,59%  wound infection at the port site where the circular stapler
$1,000,P < .01). Laparoscopic GBP required more Endowas inserted; the infection was treated with local wound
GIA reloads than open GBP (13# 5.7 vs. 5.6+ 2.7, care and oral antibiotics. In contrast, eight patients in the
P < .01). Hospital service costs were lower in the laparo-open GBP group developed wound infections, and all eight
scopic group than in the open group ($2,5t19%1,712 vs.  required open drainage and a prolonged course of wound
$3,742+ $3,978,P = .02). Specifically, the nursing costs care. At a mean follow-up of 9.6 months, 6 (7.9%) of the 76
for the laparoscopic group were less than those for the opepatients in the open group and none in the laparoscopic
group ($1,201 $821vs. $1,975 $2,773P = .03). There  group had developed postoperative incisional hernia. We
was no significant difference in direct, indirect, or total costspredict that the rate of incisional hernia in the open group is
between groups. likely to increase with longer follow-up.

Early postoperative bowel obstruction is an infrequent
complication after open GBP but has been reported after
DISCUSSION laparoscopic GBB?*? Schauer et &P reported a 1.1%

The results of our study demonstrate that laparoscopiéicidence of small bowel obstruction (two jejunojejunos-
GBP was associated with significantly less operative bloodomy obstructions and one internal hernia). Higa €f al
loss, shorter hospital stay, faster recovery, more rapid imteported 26 internal hernias (2.5%) after 1,040 laparoscopic
provement in QOL but a longer operative time when com-GBP operations. Our study shows a higher rate of postop-
pared with open GBP. Overall, major, minor, and late€rative bowel obstructions after laparoscopic than after open
complications were comparable between the two groups. GBP (5.1% vs. 0%P = .12). In the early part of our trial,

Anastomotic leak is potentially the most serious compli-we closed the enteroenterostomy defect with the endoscopic
cation associated with open GBP, with an incidence rangingtapler, which resulted in narrowing of the jejunojejunos-
from 1% to 2%%’ Early reports of laparoscopic GBP had tomy in two patients. These complications prompted us to
suggested a higher leak rate than open GBB,but the begin closing the enteroenterostomy defect with interrupted
seemingly higher leak rate with laparoscopic GBP wassutures. In addition, we did not close the mesenteric defects

Cost Calculations
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Figure 2. Polar graph of SF-36 scores
before surgery and at 1 and 3 months after
surgery after laparoscopic and open gas-
tric bypass (GBP). P < .05 laparoscopic
vs. open GBP (two-sample t tests).

Ann. Surg. « September 2001

Physical Functioning
90 T

80T
70 1 T -
Mental Health 60 & S Role-Physical
| \\
40 4
3 30 ~ N \\\
* 20 N ‘\\
, 1 \\
Role-Emotional +—¢ * o 3)——-—+— Bodily Pain
\ 1 /
A\ //
\ 1 / = = = OpenPreop
o // Snms | a1 Preop
) /
Y% wreeme—= .8, NOrms
Social Functioning” | General Health
Vitality

Physical Functioning

90
0T
70+ ) .
Mental Health Role-Physical
i = = 25003 \
40 1 Y
4 30 \
’ 20 + \
y A . \ *
Role-Emotional —{{—&— ———=0 g+ -+— Bodily Pain
\ - o/
*\ ' // = = = Open 1Month postop
y AN /
- 1 // Lap 1 Month postop
\ — 4 ————U.S. Norms
* N - *

Social Functioning

Vitality

General Health

Mental Health

Physical Functioning
90 T

Role-Physical

¥+ Bodily Pain

. /
Role-Emotional —{—+
L v

*
Social Functioning

Vitality

I
y - -

Y,

= Open 3 Month postop

Lap 3 Month postop

—— U.S. Norms

General Health




Vol. 234 + No. 3 Laparoscopic vs. Open GBP: Outcomes, QOL, and Costs 287
Table 6. MOOREHEAD-ARDELT QUALITY OF LIFE SCORES
3 Month Follow-up 6 Month Follow-up
Lap. Open Lap. Open
Categories Score Range (n = 47) (n = 36) (n = 34) (n = 28)
Self-Esteem —1to +1 0.81 + 0.30 0.73 £0.32 0.84 +0.27 0.80 +0.28
Physical -0.5t0 +0.5 0.48 = 0.40 0.46 £ 0.44 0.37 £ 0.17 0.34 £0.18
Social —-0.5t0 +0.5 0.31 £0.19 0.24 = 0.21 0.33 = 0.19 0.29 = 0.21
Labor —0.51t0 +0.5 0.24 =019 0.13 = 0.29* 0.28 = 0.21 0.21 £ 0.27
Sexual -0.5t0 +0.5 0.20 = 0.21 0.09 + 0.24* 0.26 £ 0.20 0.19 £ 0.26

Score of 0 = same as before surgery; + Score = positive changes; — Score = negative changes.
* P < .05 vs. laparoscopic gastric bypass (two-sample t tests).

or place the antiobstruction suture in the first 15 laparo- Intraoperative bleeding was less frequent in the laparo-
scopic patients. As a result, one patient developed an intescopic group than in the open group. No patient in the
nal hernia through the transverse mesocolon defect andparoscopic group required intraoperative transfusion,
another had a bowel obstruction from acute angulation otompared with 3 (3.9%) of the 76 patients in the open
the jejunojejunostomy anastomosis. These complicationgroup. However, the incidence of postoperative gastrointes-
after laparoscopic GBP are technically preventable, and wénal bleeding was greater after laparoscopic GBP than after
have not observed any similar complications after havingppen GBP (3.8% vs. 0% = .24). The bleeding occurred
made these changes. despite using a 3.5-mm staple height during creation of the
Stricture of the gastrojejunostomy is a frequent compli-gastric pouch and a 2.5-mm staple height on the
cation after open GBP (3-12%J:2° Our study showed an jejunojejunostomy.
11.4% incidence of anastomotic stricture after laparoscopic Postoperative venous thromboembolism (DVT and pul-
GBP versus a 2.6% incidence after open GBP. Our rate afhonary embolism) represents an important concern after
anastomotic stricture after laparoscopic GBP, althouglopen GBP. To date, the evidence is inconclusive as to the
greater than that of our open GBP group, is comparable withelative risk of postoperative thromboembolism after lapa-
that of the open GBP series reported by Sanyal & al roscopic GBP. The reported incidence of pulmonary embo-
(12.5%). In our study, the construction of the gastrojejunosiism after open GBP with prophylaxis has ranged from .36%
tomy was standardized using the circular stapler in botho 3.0%%*72*Schauer et af reported a .73% postoperative
groups. The cause of the higher rate of anastomotic stricturiacidence of venous thromboembolism in a prospective
in the laparoscopic group is unknown. All patients with series of 275 patients who underwent laparoscopic GBP;
anastomotic stricture were successfully treated with endoHiga et al? reported a 0.2% incidence of DVT and a 0.3%
scopic balloon dilation. incidence of pulmonary embolism in 1,040 laparoscopic

Table 7. COST ANALYSIS

Laparoscopic GBP Open GBP
Costs (n = 68) (n = 68) P Value

Direct costs 7,478 = 2,802 7,440 * 4,661 NS*
Operative costs 4,922 = 1,927 3,591 = 1,000 <.01*
Operative time and supplies 4,098 = 1,538 2,788 = 674 <.01*
Postanesthesia 504 = 487 525 + 382 NS*
Hospital service costs 2,519 £ 1,712 3,742 = 3,978 .02*
Diagnostic 467 = 170 609 = 402 <.01*
Nursing 1,201 + 821 1,975 = 2,773 .03*
Pharmaceutical 418 = 232 579 = 413 <.01*
Therapeutic 97 = 249 146 + 430 NS*
Other 268 = 213 423 + 443 .01*
Indirect costs 6,645 + 2,437 6,765 = 4,077 NS*
Total costs 14,087 = 5,237 14,098 + 8,527 NS*

Data are presented as mean U.S. dollars + standard deviation. GBP, Roux-en-Y gastric bypass.

* Two-sample t tests.
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GBP patients. Our results show comparable rates of venouse evaluated. The value of any new laparoscopic procedure
thromboembolism after laparoscopic GBP (1.3%) and opeiis directly proportional to the outcome and inversely pro-
GBP (2.6%), confirming the merit of DVT prophylaxis in portional to the costs of the proceddféwWe found that the
both the open and laparoscopic methods of GBP. The opsperative costs of laparoscopic GBP were 37% greater than
timal methods of prophylaxis for patients undergoing GBP those of open GBP because of the more costly nonreusable
however, remain unknown. instruments and longer operative times. Although we used
Although weight loss is an important immediate outcomethe same type of mechanical stapler for creation of the
after GBP, QOL has been shown to be an equally importangastric pouch and jejunojejunostomy in both groups, lapa-
outcome measure?®> Choban et 4l reported that severe roscopic GBP required more stapler reloads and more costly
obesity resulted in a significantly decreased health status isuturing devices for intracorporeal suturing. The longer
seven of eight domains measured by the SF-36. In theioperative time is a further disadvantage of laparoscopic
study, during the plateau period of weight loss, surgicalGBP, but it varies with the learning curve of this complex
treatment improved the scores of all seven domains to theperation. Schauer et*8lreported an overall mean opera-
same levels or better than those of U.S. norms. In our studyive time of 260 minutes in 275 laparoscopic GBP cases, but
the SF-36 results also revealed the poor QOL of our patiernthe operative time was only 215 minutes in their last 50
population at baseline; preoperative SF-36 scores for theases. In our study, the mean operative time for our first 50
physical domains in both study groups were lower than U.Slaparoscopic GBP cases was significantly longer than for
norms by 49% for physical functioning, by 48% for role- our last 29 cases (238 43 minutes vs. 20% 28 minutes,
physical, and by 33% for bodily pain. We found that pa-P < .01). The higher operative costs in the laparoscopic
tients’ QOL improved more rapidly after laparoscopic GBP group, however, were compensated for by a 33% reduction
than after open GBP. At 1 month, the SF-36 scores wer@n hospital service costs, reflecting the shorter hospital stay
significantly better for laparoscopic GBP patients than foras well as diminished requirements for nursing, pharmaceu-
open GBP patients by 31% for physical functioning, 30%tical, and diagnostic services.
for social functioning, 31% for bodily pain, and 11% for = We did not include intangible costs in the total costs,
general health. At 3 months after surgery, laparoscopic GB®vhich included the amount of postoperative pain, functional
patients continued to have better SF-36 scores for physicand social disability, and lost productivity. Intangible costs
functioning (by 18%) and social functioning (by 18%) than were partially quantified in this study using the SF-36 QOL
open GBP patients. guestionnaire, which showed a faster improvement of phys-
Other recovery measures in our study were also improvegtal and social disability after laparoscopic than after open
in the laparoscopic group. Patients returned to activities oGBP. In addition, we had reported in another study that
daily living (8.4 vs. 17.7 days) and work (32.2 vs. 46.1 laparoscopic GBP resulted in significantly less postopera-
days) significantly faster after laparoscopic GBP than aftetive pain than open GBP. The benefit of faster functional
open GBP. Schauer et‘8reported comparable results, with recovery, reduced postoperative pain, and gains in produc-
a return to activities of daily living at 9.1 days and return totivity from earlier return to work after laparoscopic GBP
work at 29.2 days in their series of 275 laparoscopic GBRvould seemingly substantiate the cost-effectiveness of this
patients. The faster recovery of laparoscopic GBP patientprocedure.
could be attributed to their higher degree of physical func- Laparoscopic GBP is a challenging and demanding op-
tioning and reduction in bodily pain compared with openeration. We must emphasize that the results of this study
GBP patients. The Moorehead-Ardelt QOL questionnaireshould be weighed in the context of our trial. Our patient
given at 3 months revealed that all five QOL areas improvegopulation had a BMI between 40 and 60 kg/mand a
from baseline in both groups, but laparoscopic GBP patientsingle surgeon with extensive experience in advanced lapa-
had more interest in sexual activity and were able to workroscopy performed all laparoscopic operations. We have no
more than open GBP patients. Similar to our SF-36 resultgjata regarding the outcomes of laparoscopic approaches in
these benefits of laparoscopic GBP did not persist when thpatients with a BMI greater than 60 kg?m
same questionnaire was administered at 6 months.
The %EBWL at 1 year was similar between the two CONCLUSIONS
groups but was greater at 3 and 6 months after laparoscopiC
GBP than after open GBP. The greater early weight loss Laparoscopic GBP accomplishes the same objectives as
after laparoscopic GBP might be attributable to the higheopen GBP but eliminates the large abdominal access inci-
physical functioning at 1 and 3 months after surgery, allow-sion. It is a safe and cost-effective treatment for morbidly
ing earlier institution of exercise. The differences in phys-obese patients that offers distinct advantages over the con-
ical activities between the two groups disappeared by &entional open approach. Laparoscopic GBP was associated
months, explaining the equivalent %EBWL between thewith fewer intensive care unit stays, shorter hospital stays,
groups at 1 year. faster recoveries, and an earlier return to work compared
Before incorporating any laparoscopic procedure intowith open GBP. This study also shows no increased risk of
general practice, the economic aspect of the procedure muahastomotic leak with the laparoscopic technique. Addi-
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tional benefits of laparoscopic GBP include decreased rateg.

of postoperative wound infections and incisional hernias.
Laparoscopic GBP, however, required a longer operative,
time and resulted in a higher anastomotic stricture rate than
open GBP.
Assessment of QOL domains showed that laparoscopic
and open GBP resulted in a dramatic improvement in the

health-related QOL. However, the improvement in QOL ;5

was significantly faster after laparoscopic GBP, particularly

in the areas of physical functioning, social functioning, 16.

bodily pain, and general health. The Moorehead-Ardelt
QOL questionnaire showed that laparoscopic GBP patients

benefit from earlier interest in sexual activity and ability to 1.

work. Weight loss outcomes were comparable between the
two groups at the 1-year follow-up, but laparoscopic GBP
patients had significantly greater weight loss at 3 and 6

months. We attributed this difference in weight loss to theyq.

faster recovery of physical functioning and better general
health after laparoscopic GBP. Overall costs were similar
for both groups.

Our study shows that laparoscopic GBP is a cost-effec-

tive treatment for morbid obesity. Laparoscopic GBP wasz2.

associated with favorable operative outcomes at comparable
costs compared with open GBP. Therefore, in experience
hands, laparoscopic GBP should be considered a viable
option for treatment of patients with morbid obesity.

25.
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as causing recurrence of herniation In 1966, the first gastric bypass was
erformed ina patient with a giant lower abdominal hernia. A year later we
sed pneumoperitoneum and then repaired her hernia. Later, she regained

1998; 6:25-7S.

Dr. Nguyen, you have demonstrated the great advantage of avoiding
starting with pneumoperitoneum and preventing hernias in the morbidly
My only question, have you considered using a simpler operation?

Vertical-banded gastroplasty will provide nearly as great weight control

Last month | observed Dr. Wei-Jei Lee in Taipei, Taiwan, perform a

7. Gastrointestinal surgery for severe obesity: National Institutes ofﬁ
Health Consensus Development Conference Statement. Am J C”Weight and the hernia recurred.
Nutr 1992; 55:615S-619S.
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Roux-en-Y: preliminary report of five cases. Obesity Surg 1994;
4:353-357.
10. Schauer PR, lkramuddin S, Gourash W, et al. Outcomes after laparawithout disrupting the several million years of evolutional development of
scopic Roux-en-Y gastric bypass for morbid obesity. Ann Surg 2000;the digestive tract.
232:515-529.
11.

Wittgrove AC, Clark GW. Laparoscopic gastric bypass, Roux-en-Y laparoscopic vertical-banded gastroplasty. He has performed over 400 of
500 patients: technique and results, with 3-60 month follow-up.these. They have a small vertical pouch stapled in continuity with one layer
Obesity Surg 2000; 10:233-239. of polypropylene mesh collar to control the outlet. The operation appeared
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to be relatively easy and was accomplished in one hour. It avoids théechniques and be appropriately proctored before tackling this operation
anastomotic problems. It also avoids the late complications peculiar t@nd laparoscopic surgeons must be aware of the complexities of operating
gastric bypass operations. on severely obese patients. For example, | have also become of a surgeon

PrResSeNTERDR. NiNH T. NGUYEN (Sacramento, California): Thank you, elsewhere who had five patients develop severe and probably permanent
Dr. Mason, for your comment. We currently are performing only the neurological damage as a consequence of persistent vomiting following lap
Roux-en-Y gastric bypass (GBP) operation for treatment of morbid obe-gastric bypass secondary to a thiamine deficiency that should have been
sity. This decision was based on randomized trials confirming greatetotally preventable.
long-term weight loss after Roux-en-Y GBP than after vertical-banded In this regard the authors did note a significantly higher risk of gastroje-
gastroplasty. junal stenosis following the laparoscopic gastric bypass that they presumed

DRr. MicHAEL M. MEGuID (Syracuse, New York): Dr. Nguyen, | appre- to be a consequence of the reinforcing Lembert sutures used over the EEA
ciate having had the opportunity to read your manuscript. The data yownastomosis to prevent a leak.
presented really is reflected in the manuscript. How were these patients managed? Was there an aggressive approach to

| would like to confine my comments to the very remarkable quality of endoscopic dilatation? How many times did the patients require dilatation?
life indices which were not in the abstract and that you have subsequentbAnd did any of these patients develop a peripheral neuropathy or
presented today. These indices are mainly the normal return to work, thencephalopathy?
vitality, physical, mental and social functions of the patients randomized to It is gratifying to note that the authors are now closing all potential
the laparoscopic group. All these indices scored very high and higher thamternal hernia defects — after they had one incarcerated internal hernia.
in the open gastric bypass group. Did they approach this laparoscopically? How many of their other patients

The difference in outcome could be explained by the effect whichare “out there” with a risk of an internal hernia? We have had several of
laparoscopic versus open surgery has on operative surgical stress responthese despite closing these defects, and have been successful in several
as quantified by diminished sympathetic-neuro-metabolic response and tteases reducing the hernia and closing the defect laparoscopically.
inflammatory immune response. It was surprising to see that the costs were not higher with the laparo-

Minimally invasive surgical techniques reduce the wound size, as youscopic approach. A likely explanation for this may have been that the
have demonstrated, but also decrease tissue destruction, blood loss, amathors used most of the same stapling devices for the open gastric bypass
postoperative pain. And there is a significantly less initial injury responseprocedures, which may have inappropriately inflated the costs for the open
specifically in the catabolic hormones and a reduction in the acute phasapproach. They also kept their open patients in the hospital longer, four
inflammatory responses. Together, these factors hasten recovery, shortdays on average, than do most of us. Furthermore, they still have more
convalescence, reduce fatigue and long-term postoperative morbidity. complications in their open patients than most surgeons, with a higher

It is difficult to understand how the changes in acute surgical stresdlood loss, a retained laparotomy pad and a prolonged respiratory failure
indices at the time of operation translated into such long-term — threepatient.
months, six months — improved quality of life indices. Did you have the As the authors separated their patients into BMI 40to 50 and 50 to 60
opportunity to measure any such indices of improved surgical stress at thgroups, were there any significant differences in complications between
time of operation and if so, were differences found? | am not aware ofthese groups, either open or laparoscopically?
long-term surgical stress indicators but | believe such indices should be Finally, it is gratifying, as in other studies, to note the improved quality
developed; maybe in relation to muscle function. of life in both the open and laparoscopic gastric bypass patients. It was

Congratulations on a fine study and on persuading patients to be rannteresting, and supportive of the laparoscopic approach in general, that the
domized. Thank you for giving me the opportunity to review your quality of life improved quicker and the earlier weight loss was greater in
manuscript. the laparoscopic patients.

Dr. NiNnH T. NGuYEN: | agree with you about the differences of access Itis very difficult to get patients to agree to be randomized between these
for the two procedures. Laparoscopic GBP not only eliminates the largewo approaches. The authors are to be congratulated in “pulling off” this
abdominal incision but also eliminates handling the bowel and retractiorvery difficult trial. Thank you.
injury to the abdominal wall. In terms of systemic stress response to DR. NiNnH T. Neuven: Thank you, Dr. Sugerman, for your insightful
surgical injury, we also measured the acute phase, cytokine, and metabolgomments.
responses to injury in a subset of patients in our study. We are currently Anastomotic stricture is a common complication after open GBP (3 to
analyzing the data. From our initial review, there is a diminished systemicl2%). | do not have an explanation as to why the laparoscopic GBP group
stress response of the laparoscopic group compared with the open grouio. our study had a higher rate of anastomotic stricture than the open GBP

Your other question asks if there are indexes that can measure respongeup. We standardized our technique for creation of the gastrojejunos-
to injury at three and six months post-GBP. Currently, | do not know of anytomy anastomosis by using the circular stapler in both groups. We managed
markers that can assess injury at long-term follow-up. these stricture complications with endoscopic dilatation under fluoroscopic

Dr. HArVEY J. SuGErRMAN (Richmond, Virginia): | congratulate the guidance. A single dilation was sufficient for 90% of the patients.
authors on their excellent results. Most other series, however, have noted | agree with you that when patients present with persistent vomiting,
an increased risk of an anastomotic leak with the laparoscopic proceduréhey should be treated promptly with endoscopic dilatation if a diagnosis of
averaging between 3 and 5%. In this series, the leak rate was less with trenastomotic stricture is suspected. In addition, attention to appropriate
laparoscopic approach, although not significantly. One benefit, perhaps, aftamin supplementation is crucially important to prevent devastating
a leak after a laparoscopic gastric bypass is that it can often be approacheaketabolic complications such as neuropathy and encephalopathy.
laparoscopically without the risk of the huge open wounds when re- With regard to the patient who developed a late internal hernia, she was
operating in a patient with a leak after an open gastric bypass. not operated on laparoscopically. In this patient, we identified bowel

Although these authors’ data are excellent, | am aware of severaherniation through the transverse mesocolon defect. We therefore instituted
disasters at excellent centers following laparoscopic gastric bypass thalhe closure of all mesenteric after our first 15 laparoscopic cases of our trial
harken back to the earlier days of laparoscopic cholecystectomy. Thafter your recommendation to do so at the 1999 American College of
biggest risk appears to be a leak at the jejunojejunostomy that is not seedurgeons Clinical Congress.
on an upper Gl series and may be diagnosed late. | am also aware of a deathin terms of complications, there were no significant differences in
in a young woman after a surgeon attended a laparoscopic gastric bypassmber of complications between patients with morbid or super obesity.
course and then tried to do one shortly thereafter with major technical DR. BRuceD. ScHIRMER (Charlottesville, Virginia): Dr. Nguyen and his
errors. associates have done an outstanding job of objectively assessing the

It has been stated on multiple occasions, but needs to be restated agawiative values of laparoscopic versus open gastric bypass in a prospective
here, that bariatric surgeons must be capable of advanced laparoscopigndomized study. The results are excellent and are testimony to their
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surgical skills. They clearly confirm what we laparoscopic bariatric sur-risk factors received both heparin and TBDSCD. The best heparin dose
geons have suspected — the laparoscopic approach does result in lessobese patients, however, is controversial.

incisional hernias, less wound infections, and a faster recovery to normal Dr. GERALD M. FRrIED (Montreal, Quebec, Canada): | would like to ask,
activity. | have several questions for the authors. since this operation is technically demanding; the results that you showed

In the study you excluded patients with a BMI over 60, history of deepare excellent, | wonder if you could give us some information about the
venous thrombosis, home oxygen use, and a history of myocardial infarctearning curve. How many surgeons were involved in the conduct of the
tion. Were such patients ever offered surgery outside the protocol and Wagparoscopic component of the study and how many procedures had they
it ever laparoscopic? done before you embarked on this randomized controlled trial?

Their DVT prophylaxis consisted of only SCD boots. We have found pg Ninn T. Neuyen: Thank you for your comment. The issue of the
that this plus standard heparin was ineffective in totally prophylacting|earning curve of laparoscopic GBP is an important question. | believe that
against deep venous thrombosis and pulmonary embolism in our opefhere is a steeper learning curve for this operation than for any other
series. Do you have any comments? ) ] commonly performed laparoscopic operation. The learning curve of lapa-

Finally, what effect has your laparoscopic experience had on your,s.q.ic GBP is directly related to the experience of surgeons performing
technique of open gastric bypass? the procedure. We had performed 30 laparoscopic gastric bypasses before

| have one last comment. And that is to praise the Program COmmItte%tarting our trial. From our perspective, we had jumped a major hurdle by

of this Society for the placement of this paper so prominently in the ; . . ) .
. ) . ~learning all technical aspects of this operation after performing 25 laparo-
program. The severely obese patient population has long been discrimj- . .
. ) - : scopic GBP cases. After these 25 cases we continued to make small
nated against socially, and unfortunately, in the past, medically and surgi- .

. . N . refinements to the procedure.
cally. Times and attitudes change — in this case, obviously for the better.
. . DRr. JoHANNus JEekEL (Rotterdam, The Netherlands): The most frequent
DR. NINH T. NGuYeN: Thank you, Dr. Schirmer, for your comments. We o o S .

long-term complication after surgery is in fact the incisional hernia, 10 to

had strict exclusion criteria in our study patients. Laparoscopic GBP, o indi d that th ionifi d in the incid
unlike other laparoscopic operations, requires prolonged CO2 pneumoper‘?—o_ﬁ"_\(_Ou in |cat.e that there Wa; a. §|gn| icant ecrea;e n t'e incidence
f incisional hernia. How was the incision made? And did you include the

toneum that potentially could have had adverse effects on cardiac functior? . .
intraoperative pulmonary mechanics, intraabdominal blood flow, and in-COSt consideration?
traoperative femoral venous blood flow. Therefore, we excluded patients DR NNt T. NGuvEN: Thank you for your comments. Open GBP was
with a previous history of myocardial infarction, deep venous thrombosisPerformed through a vertical, upper midline incision from the xiphoid
(DVT)/pulmonary embolism, or a history of severe respiratory, hepatic, orProcess to above the umbilicus. Our incisional hernia rate was 8% in the
renal disease. Patients excluded from the trial were offered only convenoPen GBP group and 0% in the laparoscopic GBP group. We predict that
tional open GBP. the rate of incisional hernia rate in the open group will likely increase with

In answering your question about DVT prophylaxis, there is still con- longer follow-up. In evaluation of costs between groups, we did not take
troversy as to the best methods of DVT prophylaxis. In our study, we usednto account the costs required for repair of these incisional hernia com-
a combination of stockings (TED) and sequential compression deviceglications. | agree with your comment and believe that the costs for open
(SCD). We used the Caprini protocol to evaluate each patient by deterGBP would have been higher if the costs for repair of incisional hernias
mining the number of his/her risk factors for development of DVT. Patientsand treatment of wound infections had been added to the costs of open
with 2 to 4 risk factors received TEB- SCD. Patients with more than 4 GBP.



